chromatograms were recorded by detection of absorbance at 280 nm (2); peaks corresponding to the different chaxamycin species were identified by their retention times compared with standards, and by mass spectrometry; chaxamycin production was estimated as the sum of the area of the peaks at 280 nm. Eppendorf tubes with 2 ml of SFM agar were kept in a heating block set at 50 °C and the required amount of antibiotic stock was added to each tube and homogenised by pipetting; the content of each tube was then transferred into a separate well of a square Petri dish (10 cm side, with 25 square wells). Each well was inoculated with 10 8 spores of S. leeuwenhoekii; plates were incubated at 30 °C for 7 days. Note: the well containing 1.0 microgram/ml hygromycin B failed to receive a spore inoculum; repetition of the experiment indicated complete susceptibility to2.0 microgram/ml hygromycin B. coli ET12567/pUZ8002/pIJ12850 and the plates incubated at 30 °C (see Materials and Methods). Several kanamycin-resistant exconjugants were replicated on to SFM agar containing kanamycin and incubated at 37 °C, a temperature at which the vector cannot replicate and therefore all growing colonies must have integrated the resistance gene into the chromosome by, at least, a single cross-over recombination event. Spore stocks from 24 kanamycin-resistant exconjugants were prepared from plates incubated at 37 °C, and used for screening of double cross-over recombinants. (B) Spores were plated on SFM agar without antibiotics and incubated at either 30 or 37
°C. (C) After seven days, colonies were replica-plated sequentially on DNA agar medium supplemented with kanamycin and DNA agar with apramycin, and cultivated at 37 °C for one day. The different phenotypes were expected to be: kan r /apra r (pIJ12850 still integrated in the chromosome, no second cross-over event); kan s /apra s if a second cross-over event excised pIJ12850 from the chromosome followed by loss of the plasmid (and hence apramycin and kanamycin resistance) at 37 °C or kan r /apra s if a second cross-over event excised the pIJ12850 backbone (losing the apramycin resistance gene) while at the same time replacing cxmK with neo leading to the mutant cxmK::neo. (D) One kan r /apra s colony (indicated by the arrow) was streaked sequentially on SFM agar supplemented with kanamycin, SFM agar supplemented with apramycin and SFM agar without antibiotic as control, and the kan r /apra s phenotype expected for the cxmK::neo mutant confirmed. (E) PCR analysis with primers JFC032/JFC033 confirmed that the chosen clone had the expected amplicon size for the replacement of cxmK with neo; the PCR product was confirmed by Sanger sequencing using the same primers. The resulting mutant strain was called S. leeuwenhoekii M1653 (cxmK::neo). 
FIG S8

FIG S11
Manually-curated bioinformatic analysis of KR domains present in the chaxamycin PKS to assess reductase activity. The amino-acid sequences of KR domains detected by antiSMASH (14) were aligned in ClustalX (9) and visualised in Jalview (10) . The NADPH binding motifs previously characterised are shown contained in red boxes; the conserved residues in the KR domains with active reductase activity, GxGxxG and WGxW, are contained in black boxes (as shown in Figure 2 of Reference (15)). Erythromycin KR domains 1 and 3 are shown for reference, as in Figure 2 of Reference (15) . A red diamond indicates the Asp residue diagnostic of PKS KR stereospecificity (present = reduction leaves the -OH group in D-orientation; absent = reduction leaves the -OH group in Lorientation) and the catalytic triad in the active site, Lys, Ser and Tyr, are indicated with red stars (as in Reference (16)). 10  20  30  40  50  1kgsa ( (18) at the carboxy-termini of the beta-sheets (Ct-β) are boxed in green: three acidic residues at the end of Ct-β1
WGxW GxGxxG
(D,D,D/E), the aspartate that is phosphorylated at the end of Ct-β3 (red asterisk), the threonine or serine at the end of Ct-β4 and the lysine at the end of Ct-β5. The typical-response-regulator PhoP from Streptomyces coelicolor (CAB77324.1) has been aligned for reference. Note that two of the acidic residues at the end of Ct-β1 involved in :**************:*.**:.**********************:*************** ________________________________________________________________________________ 
